It is now generally accepted that patients with pulmonary diseases frequently suffer from an impairment of ventilatory capacity and that much of their disability is connected with this. A number of methods have been devised to measure the ventilatory capacity, which all depend on measuring the maximum volume which can be ventilated in a given time. It can be done directly by persuading the subject to hyperventilate maximally and measuring the volume of gas expired in 15 sec. or some other part of a minute. This is the direct Maximum Breathing Capacity (M.B.C.)t and it can be performed at a pre-determined rate to a metronome, or at a rate of the subject's own choice. The result is expressed in litres per minute.
A different approach to measuring the same function has been to analyse a single fast maximum expiration against time and take that part of the volume expired in the first second or part of a second, as a measurement of ventilatory capacity. This measurement was introduced about 10 years ago (Tiffeneau, Bousser and Drutel, 1949; Gaensler, 1951) and has since then come into general use. It is termed the Forced Expiratory Volume (F.E.V.) and the time interval referred to is indicated in seconds as a suffix (e.g. F.E.V.1.0, F.E.V.0.75).
Kennedy and his colleagues have used the 0 75 sec. volume (Kennedy, 1953) but the 1 0 sec. volume introduced by Tiffeneau et al. (1949) has probably become more generally accepted as a standard measurement (Gandevia and Hugh-Jones, 1957) .
The original justification for using a timed fraction of the forced vital capacity (F.V.C.) as an estimate of the ventilatory capacity, depended on the concept that this fraction represented that part of the vital capacity which was actually used during hyperventilation, the 'capacite pulmonaire utilisable 'a t The terminology and abbreviations are those recommended by the Thoracic Society (Gandevia and Hugh-Jones, 1957). l'effort' of Tiffeneau et al. (1949) . Thus, if the duration of expiration and inspiration were equal, the one second F.E.V. would be the tidal volume of the Maximum Breathing Capacity performed at a respiratory rate of 30 per min., and the 0-75 sec. F.E.V. would be the tidal volume at a rate of 40 per min. The relationships are more complex than these concepts imply as the times taken for inspiration and expiration are different and the limit of inspiration varies at different rates of breathing (Bernstein and Kazantzis, 1954) . In fact, the correct factor by which the F.E.V. 1.0 should be multiplied for prediction of the M.B.C. is 37-5 (Cara, 1953) .
In (Kennedy and Thursby-Pelham, 1956; Kennedy, Thursby-Pelham and Oldham, 1957; ThursbyPelham and Kennedy, 1958) , have studied the ventilatory capacity of normal and asthmatic children using the F.E.V.0.75. (These authors, using a different terminology, refer to this as the Expiratory Flow Rate-E.F.R.) Engstrom, Karlberg and Kraepelien (1956) have studied the static lung volumes of normal children and Helliesen, Cook, Friedlander and Agathon (1958) the static lung volumes and the mechanical properties of the lungs of normal children. Earlier studies such as that of Stewart (1922) were confined to measurement of the vital capacity.
In initiating an investigation of pulmonary function it seemed of importance to find tests which would evoke the cooperation of children and which would measure functions which were, in fact, altered in the chronic pulmonary diseases of childhood. The Forced Expiratory Volume in one second (F.E.V.1.0) had the advantage that it could be measured very simply in a way which is interesting for children. In a previous investigation (Strang, 1959) with chronic pulmonary diseases. Two groups were examined: 20 with asthma and 39 with bronchiectasis. Asthma. Twenty children had the syndrome of recurrent dyspnoea, wheezing and cough which is usually termed asthma. All of them had a persistent eosinophilia in the peripheral blood, and none of them had evidence of bronchiectasis. Three of these patients produced purulent sputum from which H. influenzae was cultured and eight of the others had mucoid sputum intermittently. This group of patients were examined repeatedly (237 examinations) during the period from July, 1958 to February, 1959 and 14 of them were seen at two-weekly intervals during this period, with the exception of 26 planned examinations which were missed due to holidays, illness and other minor events.
At the beginning of the study general clinical data relating to each child were recorded, including the height, weight and age. At each subsequent visit the following information was also recorded, the clinical signs being classified into four arbitrary grades as follows-(0) Cough absent, no chest signs; (1) Cough present, no chest signs; (2) Cough present, scattered rhonchi audible in some parts of the lungs; (3) Cough present and rhonchi audible in all parts of the lungs. In the group of patients examined at two weekly intervals, the number of attacks of wheezing in the previous 14 days, the number of days since the last attack and the presence or absence of dyspnoea on exertion, were also recorded.
The clinical data were entered on specially prepared forms which provided space for the recording of each of the factors. At each visit the clinical assessment was recorded before the ventilatory measurement was made and usually the clinical and ventilatory observations were made by two different people working in different rooms.
Bronchiectasis. Thirty-nine patients with the clinical picture of chronic pulmonary infection and expectoration of purulent sputum, were examined. All of these patients had persistent abnormal segmental shadows on plain radiographs of the chest and in 35 the presence of bronchiectasis had been confirmed by bronchography. None of them had eosinophilia. Serial observations were made (209 examinations) but these were less frequent than in the group with asthma as a less marked variation from time was expected.
The following clinical information was recorded for each patient.
(a) The height and weight and age.
(b) The clinical severity in three general grades as follows: (1) (1) Signs, unilateral and localized. (2) Signs, bilateral and localized (usually basal). (3) Signs disseminated in all parts of the lungs. A radiological assessment of the extent of the condition was made by examining plain films and bronchograms and making an estimate of the numbers of bronchopulmonary segments containing an abnormal shadow or deformed bronchus. Thirty-two patients had bronchograms which were considered adequate for this count but as the numbers counted on the plain film and on the bronchogram did not always correspond, the larger value in each case was taken as indicating the radiological extent.
The allocation of patients into grades of diffuseness and severity was done by two observers working together with the clinical records of the patients. Some of the ventilatory data had been collected at this time but it was not before them when the assessment was made. The radiological assessment was made with a radiologist who had no knowledge of the ventilatory results.
Testing Procedure. The child was taught how to make maximum fast expirations into a spirometer with a light aluminium bell similar to that described by Bernstein, D'Silva and Mendel (1952) , which recorded on a drum revolving at 2 cm. per second. One cm. vertical movement of the bell was equivalent to a volume of 200 ml. so that the recording pen described a time-volume graph of the forced expiration similar to that shown in Fig. 1 . After a number of practice attempts, three recordings were made from which mean values of the F.E.V.L.0 and the F.V.C. were calculated. These volumes were corrected to 370 C. and the F.E.V.%, i.e. FEV C x 100 calculated. In the previous study of normals, 95% of repeated readings of F.E.V.,.o were within 3-8% of the individual's mean value.
Each child was examined clinically at the same time as the ventilatory measurements were made. All the children were receiving medical treatment of some kind. The group of 14 children with asthma, who were seen fortnightly, were taking part in a controlled drug trial and each of them was having choline theophyllinate in high dosage during three months of the observation period.
Results Normal Pattern. Fig. I Abnormal Patterns. The types of abnormal tracing obtained were similar to those described by Thomson and Hugh-Jones (1958) in adult patients. In Fig. 2 (Fig. 3) ; between the presence and absence of dyspnoea on exertion (Fig. 4) and between whether or not there had been an attack of wheezing in the previous 14 days (Fig. 5) ; there was no difference between one and more than one attack in this period (Fig. 5) (Fig. 8) , and particularly severe ventilatory defects were present in the three asthmatic children who also had purulent sputum.
The differences in ventilatory capacity between different children were evidently marked but not readily correlated with clinical data. Fig. 2 , in which the F.E.V. % was reduced. These changes were regarded as largely due to bronchial obstruction. In Fig. 9 the relationships of F.E.V.1.0 and F.V.C. in these patients is presented. The diagonal line represents the relationship which would exist if the form of the spirometer tracings were normal and in purely restrictive lesions the results could be expected to fall about such a line. The quadratic regression line indicates the trend of the actual data and can be taken to show the changes likely to occur in a severely affected child during treatment or spontaneous improvement. In the low ranges, the F.E.V.1.0 increases less markedly than the F.V.C.; they then increase at equal rates and the normal range of F.V.C. is reached before that of the F.E.V.1.q Finally the F.E.V.1.0 increases with relatively small change in F.V.C., reaching first the normal range * The normal heights and weights were taken as the mean heights and weights for age from the charts prepared by Dr. P. E. Polani for the National Spastics Society. (Fig. 10) . In order to allow comparison with clinical factors, the F.E.V.1.0 was expressed as a percentage of the normal for height. Clearly definable clinical variations, from time to time during the observation period, were not very obvious in these patients, so that a comparison of variations in chest signs and similar factors with the pooled data was not relevant. For this reason, comparisons were confined to clinical differences between patients and the mean F.E.V.1.0 of each.
The mean height of the group was 97 % (S.D.4-7) of normal. The mean weight was 85 6% (S.D. 10 9) of normal, but there was no significant correlation between F.E.V.1.0 (per cent normal) and weight (per cent normal) (r=0 069, n=39). The results in the three grades of general severity were not significantly different (Table 1 ). The diffuseness of physical signs showed no difference between the A number of consequences appear tc the concept of asthma as a continuo he correlation condition. Treatment with anti-spasmodics or other 0*24, n =32). bigents might be expected to achieve optimum results when given continuously three or four times daily ) in Bronch-over long periods. The results of treatment of this 0 and F.V.C. kind would need to be assessed in terms of ventilaiS in children tory capacity as a degree of impairment will persist he trend was after the disappearance of clinical signs. The aim oportionately will be to bring the F.E.V.1.0 and F.V.C. into the rhe degree of normal limits and during such a development the )me cases the relationship of F.E.V.1.0 and F.V.C. might be n equal pro-expected to follow a trend similar to the regression in Fig. 9 . Thomson and Hugh-Jones (1958) Allison, Gordon and Zinnemann (1943) and Whitwell (1952) have shown that the disease may be extremely diffuse and may involve areas which appear normal on bronchography. It has also been known for a long time that patients frequently have persistent cough and sputum following the apparently complete resection of bronchiectatic areas. There is obviously a need for a study which includes pre-operative and postoperative ventilatory measurements, but it seems likely that many children with bronchiectasis may have a diffuse bronchial damage or bronchitis, and in so far as measurement of F.E.V.1.0 and F.E.V. % may show this, it should enable detection of children unlikely to benefit from surgical resection.
Field (1949) , in a study of bronchiectasis in children, claimed that 33 % of children had attacks of wheezing similar to asthma. This observation has not been confirmed in this centre and this may be due to differences in material or in terminology. The presence of impaired ventilatory capacity, due in part to bronchial obstruction, could lead to wheezing in certain circumstances, so that the present finding narrows the difference between our observations and those of Field (1949) 
